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ABSTRACT 

The production of several vector bosons in 77-interactions is the best place to search 
directly for any anomalous behavior of triple and quartic couplings. A few anomalous 
quartic boson operators are considered in the paper. A high precision of anomalous 
effects can be achieved by calculation of the lowest order electroweak corrections: 
one-loop corrections, real photon and Z-boson emission. 



The multiple vector-boson production would be a crucial test of the gauge 
structure of the Standard Model since the triple and quartic vector-boson couplings 
in this kind of reaction are constrained by the S'f/(2) [/(I) gauge invariance. 
Any small deviation from the Standard Model predictions for these couplings gives 
anomalous growth of the cross section with energy. The quartic gauge boson cou- 
plings lead to direct electroweak symmetry breaking, in particular in the scalar sec- 
tor of the theory or, more generally, to "new physics" of electroweak gauge bosons. 
Since the processes 77 W^W~ and 77 W^W~ Z at high energies will give 
the unique possibility of quartic couplings investigation due to relatively large cross 
sections and low background for WW and WWZ productions [Tj. Evaluating of 
anomalous contributions to cross sections of WW and WWZ productions requires 
a calculation of the lowest order electroweak corrections. 
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Constructing the structures contained anomalous quartic gauge boson cou- 
plings where at least one photon is involved one has to consider the operators with 
the the lowest dimension of 6 j2] . 

o2 „2 



'V. 



^0 = -j^ia,F^''F,,W^W^ 



where 




(2) 



The scale A (~ 80 GeV) is introduced to keep the coupling constant aj dimensionless 
jS]. As one can see the operators Cq and Cc are C-, P-, CP-invariant. violates 
both C- and CP-invariance. Co is the P- and CP- violating operator. Cn conserves 
CP-invariance but violates C- and P-invariance separately. 

Explicit expressions for the amplitude of the process 77 W^W~ and 
77 — > W^W~ Z are contained in j^. We suppose the following experimental con- 
ditions: unpolarized 77 beams at ^/s = 1 TeV with luminosity C = 100fb~^/year. 
The contour plots for different deviations from the SM 77 W^W~ total cross 
sections at i/s = 1 TeV, in case two of the three anomalous couplings, are the most 
vivid and interesting for investigation of anomalous couplings. Figures [T] presents 
contour plots for different pairs of a^. Here a means a variance of total cross section. 
Figures |21 show the same contour plots with radiative correction. The first order 
radiative correction improves conditions of experiments concerning anomalous con- 
stant. 
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Figure 1: Contour plots for +2a and +3a deviations 0/(7(77 ~^ W'^W ) 
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Figure 2: Contour plots for +2a deviation 0/(7(77 ~^ W'^W ): with correction 
(single line) and without correction (double line) 
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